Neurotoxicity of methylglyoxal and 3-deoxyglucosone on cultured cortical neurons: synergism between glycation and oxidative stress, possibly involved in neurodegenerative diseases.
In this study, we investigate the neurotoxicity of glycation, particularly early-stage glycation, and its mechanisms, which are possibly synergized with oxidative stress. Methylglyoxal (MG) and 3-deoxyglucosone (3DG), intermediate products of glycation, are known to further accelerate glycation and advanced glycation endproducts (AGEs) formation. Both compounds showed neurotoxicity on cultured cortical neurons and these effects were associated with reactive oxygen species production followed by neuronal apoptosis. Pretreatment with N-acetylcysteine induced neuroprotection against MG and 3DG. Cotreatment, but not pretreatment, with aminoguanidine protected neurons against the neurotoxicities of both compounds. The present study provides the first evidence that MG and 3DG are neurotoxic to cortical neurons in culture. Interference with the process by which glycation and AGEs formation occur may provide new therapeutic opportunities to reduce the pathophysiological changes associated with neurodegeneration, if, as indicated here, the participation of glycoxidation in the pathogenesis of neurodegenerative diseases is essential.